Background/Objectives: Pediatricians manage skin conditions such as atopic der-
| INTRODUCTION
Atopic dermatitis (AD, commonly called eczema) affects at least 10% of children in the United States. 1 It is characterized by a chronic and relapsing eczematous dermatitis associated with xerosis, pruritus, and risk of secondary skin infection. 2 Inadequately treated AD impairs quality of life for the child and family because of uncontrolled itching, sleep disturbance, behavior disruptions, and emotional stress. [3] [4] [5] Pediatricians commonly manage skin conditions such as AD, but gaps in dermatology-specific knowledge may lead to inadequate DOI: 10.1111/pde.13323 treatment. Many pediatricians feel their residency training in the management of AD was "inadequate" or "enough to get by." 6 Pediatricians are less likely than dermatologists to prescribe topical corticosteroids, more likely to emphasize the role of food allergy, and less likely to recognize bacterial superinfection when managing AD. 6, 7 To address these gaps, two of the authors (MMT, Although AD101 was designed for practicing pediatricians, we postulated it would be valuable in the education of pediatric residents. The discomfort that pediatricians have regarding AD may be rooted in a paucity of exposure to dermatology during residency.
Online modules may enhance resident education in areas of curricular weakness, including specialties lacking sufficient didactic or clinical teaching experiences. Thus our objectives were to assess whether using AD101 as an adjunct to clinical training would improve pediatric residents' knowledge and clinical management of AD.
| ME TH ODS
We conducted a multicenter, prospective cohort study at the University of Colorado School of Medicine (Aurora, CO) and the Mayo Clinic (Rochester, MN). Institutional review board (IRB) approval was obtained at both institutions.
| Participants
In the summer of 2012, we enrolled pediatric residents in this study.
Participation was voluntary and an IRB-approved consent form was signed. The target cohort comprised postgraduate year 1 (PGY1) pediatric residents and the control cohort comprised PGY2 pediatric residents.
| Intervention and outcome assessments
AD knowledge, our primary outcome, was assessed using a 30- To study our secondary objective of whether using AD101 (Table 1) . A binary outcome (yes/no) was used for each behavior.
| Statistical analyses
A two-sided, two-sample independent t test was used to compare those who completed the study, our resident participant groups had similar sex and academic characteristics ( Table 2) . Residents in the target cohort reported viewing AD101 an average of 1.48 times.
The timing of repeat viewing is not known. There were no statistically significant differences observed in practice behaviors within the target cohort or between the target and control cohorts for 12 of the parameters (Table 4 ). In the target cohort, the degree of inflammation was documented in 5 of 10 encounters (50%) at baseline and in 3 of 18 encounters (16.7%) after 1 year (P = .09). In comparison, inflammation was documented in 12 of 21 encounters (57.1%) in the control cohort (P = .01).
T A B L E 1 Atopic dermatitis (AD) practice behaviors A recent Delphi study of pediatricians, family practitioners, and pediatric dermatologists identified AD, acne, molluscum, warts, and newborn skin as common skin conditions that primary care providers need to understand. 9 Children with AD may not need or may not be able to seek care with a specialist, necessitating that pediatricians have confidence with its diagnosis and management. A shortfall in the supply of pediatric dermatologists 10,11 is another factor necessitating that pediatricians be able to manage common skin conditions effectively.
Novel educational experiences that do not rely on intensive interactions with faculty may bridge gaps in residency training.
Online education has the advantage of being widely available and easy to access. Online content can be reviewed at one's leisure, as often as desired, and does not take time away from clinical demands in an era of duty hour restrictions. In a randomized, controlled study comparing web-based with printed modules for internal medicine residents, investigators found that both modalities led to higher test scores, but residents preferred using web-based materials. 12 Baker and colleagues 13 studied the effectiveness of an online pediatric primary care curriculum and found that more residents accessed the online curriculum than attended noon conferences and that The improvement in the number of correct test answers over 1 y was significant (P < .001).
b
The difference in the number of correct test answers between the target and control cohorts was significant (P = .01).
T A B L E 4 Comparing resident practice behaviors for atopic dermatitis
Practice behavior
Target cohort
Control cohort (n = 21) P-value Baseline (n = 10) 1-y (n = 18) P-value knowledge as assessed by a posttest improved over time, whereas it did not in a control group.
To our knowledge, only one study regarding the use of online dermatology training for pediatric residents has been reported.
Mathes and colleagues 14 studied the effectiveness of spaced education to inform pediatric residents about five common skin conditions and found the course did not have a statistically significant effect on posttest scores, but the majority of residents indicated that they would like to participate in additional courses. In contrast, we focused on a single skin condition and found an improvement in test scores. Although this gain in knowledge is encouraging, we did not see an overall difference in the management of AD as assessed by reviewing clinical documentation.
One explanation for this negative finding is that changes in knowledge may not readily translate to changes in clinical practice. It is also possible that residents changed their clinical practice but that our study methods were not sensitive enough to discern a change.
For instance, we had a limited number of encounters to review, and our sample size decreased further when we restricted our data to one encounter per resident at each time point to reduce bias.
Encounters for the target cohort were drawn from the pool of residents assigned to the primary care clinic at the study time points.
Because resident schedules vary, the same residents may or may not This study has additional limitations. Although it was conducted at two medical centers, we had a modest number of resident participants.
In addition, 40% of residents in our target cohort failed to complete the study. This high dropout rate could be a source of nonresponder bias, but we did not find that our test results varied if all participants were included in the analysis. We solicited reasons for dropout, but no responses were received. Second, we evaluated the target cohort 1 year after the intervention, but we do not know if gains in AD-specific knowledge will be sustained over time. Last, the target cohort was aware of repeating testing at 6 months and 1 year and the anticipation of future testing may have led to an increase in test scores at 6 months, although the scores were only sustained at 1 year.
| CONCLUSION
We have shown that an online education module improved pediatric residents' knowledge about the diagnosis and management of AD 
